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(57) ABSTRACT

Methods and apparatus for smoothly and efficiently upgrad-
ing set top boxes, e.g., personal video recorders, which have
customer selected content stored thereon are described. The
described methods allow content stored on a set top box to be
uploaded to a network storage device, e.g., automatically at a
predetermined time prior to a scheduled upgrade, or in some
cases, via manual control of the set top box to be upgraded.
After stored content is uploaded to the network storage
device, the set top box is replaced with a new set top box. The
new set top box can be preloaded with the previously
uploaded content or a content download can be triggered, e.g.,
by activating a hidden application and by supplying informa-
tion identifying the set top box being replaced as part of the
upgrade process.

29 Claims, 7 Drawing Sheets

=

\ D

131

REGION 1 CUSTOMER PREMISE 1

176

COWUN\CATIONS NEWORK‘ EG CAbkE NETWORK

REGION N CUSTOMER
PREMISE 1

7
STB
]

188, 'REGION N CUSTOMER
PREMISE n




US 9,326,028 B2

Sheet 1 of 7

Apr. 26,2016

U.S. Patent

U 3SINTAd
YINOLSND N NOIDIY

AY

ozl

| as |

108 | 3SINTHd

43WOLSNO N NOIDIY U‘/’
93l

\
8Ll

U 3SINTHd
HINOLSND | NOID3d
9l

88l

I 3SINTHd ¥3NOLSND | NOIO3Y

a18
901
301A3d
AY1dS|d
OV L ¥3sn

q0l

NOILYJINNWWOD| L AY1dSId

¥0l

\
vil

NYOMLAN EI%QVO RE ‘MEIOM.EIN SNOILVOINHV\\/\IOO

C A\

1 "Old

aN3IavaH -
MHOMLIN N NOID3H

A

~
208 L ~

/ R i
AN3IAYIH YHOMLIN | NOIDIH

vl Tovaviva
YIANIS SNV SWY orl

3svaviva |Lor}
HIANIS NE swg
—
T 3svavLva
INLYHLSININGY d3noLsnd
| NOIDTY
vle
r—— - |\|\p|/|| -
_ JOVHOLS
AYVHOdINIL
| m OHS
_ HVHOL
— WyaL
| WAIGIWONOT
_ H3IAY3S I9IA3A
INLNOD IOVNOLS
| e SMHOMLIN
N T <
“. WIALSAS FOVHOLS /HIAMTS LNILNOD

dINd3S
INJLNOD
TYNOILYN

R o
\



U.S. Patent Apr. 26,2016 Sheet 2 of 7 US 9,326,028 B2

USER DISPLAY
DEVICE p 204
206
yd
STB 216
208 STORAGE, E.G. MEMORY
/ 218
10 USER INTERACTION MODULE
240 / APPLICATION DATA, E.G. VIDEO |,
10 <A_L CONTENT AND/OR AUDIO DATA
COMMUNICATIONS /222
NETWORK USER DEVICE INFORMATION, E.G.
< PP USERID 24
242 4
P2P COMMUNICATIONS MODULE
|| 26
Z 212 CONTROL MODULE /2
PROCESSOR +—
ROUTINES |/228
214 2 230
/ UPLINK CHANNEL RESOURCE INFORMATION
CODEC
NETWORK RESOURCE 232

INFORMATION

| HIDDEN APPLICATION r234

Figure 2



US 9,326,028 B2

Sheet 3 of 7

Apr. 26,2016

U.S. Patent

¢ 3dNold

19}

30V443LNI O/l O ER e A0IA3d 30IA3Q
— A o/ JOV4H3IINI O/l H0SSID0Hd
D _ GGl 65l _ 7 g€ £Le”” O\__
LGl _ 1.8 1€ _
H SINILNOY
0q, -] FnaoN avommoa J0IA3d ONILNIEd SNOILYOINNWIWOD/TONLNOD
YIAYIS INILNOD | ool Sie
ne 0Nl ¥3SN HLIM
JINQOW QvO1dn 35vavLva LSO 3aviadn N\,
gc JOV4YALNI cle
g A—AHOMIIN e A__FINGON ONIINAZHOS
A1 31Nq0N F9VHOLS YLYa TNaon
¥S1
S3aNILNOY 291]_NolLvolHILNTal NOILVINHOANI
SNOILYOINNIWNOD 01671_SNOLLEO 3avaadn
AOMINOD ] =mnaonzovioss FINAOW ONISSTOONd
o 051 WNOIS HO/ANY mm>_mowy_ AHONGI
30IA30 3OVHOLS YHOMLIN
T Sl 091 €le
WNILSAS IOVHOLS /ATAYTS INTLNOD WILSAS FAILYULSININGY
1" Vi
ON3QV3H YHOMLIN
‘I/
c0¢e




US 9,326,028 B2

Sheet 4 of 7

Apr. 26,2016

U.S. Patent

_
_
_
_
_
_
_
_
y ¥3L4v ATIN485300NS 03AY01dN

_ 1 1 | I
_ | _ | _
| | _ | _
_ | _ | _
_ _ _ _ Vv ‘9Ol4 _
_ _ | _ |
_ | _ | INALNOO @3av0TdN ONIMOLS | gce
_ _ _ _ INILNOD NOILVINFIANOD T¥YNDIS \ L\
| _ _ _ pée | _

_ P 4 m / IN3LNOD QvOTdn i o) %e |
_ _ 0ge | _ 48 | £9€ | gve

JNIL AININYILIAINd ¥V LY 91S 10 WOod4

_ la 1 ] ‘\
_ _ ™= 1 w\_wm avOo1dN LNJLNOD JLVILINI |
| _ _ _ | ¥3SN OL IDVHOLS NOISSY +\o§
| _ _ _ e N_*N  OL ¥3N3S INILNOD WIS

_ _ _ _ |
" _ _ _ SNOILJO dNXYOvE LINJLNOD INISTHd _ _

_ A » ONV NOILYTIVLSNI 404 JWIL ONY 3LV INaHOS | 7 g
_ _ 8EE » M | 9e€ o)

\ 1

_ _ _ 0ef _ Zee 1S3N03Y 3AvdDdn _ g _
_ 82¢ !

| _ | _ _
_ | 99e | Qoe

/]
| dAQ/aLs dnaiaLs | | vie
_ man Luasn |[a10 1 uasn] |
I N\
e | g s wanss hatwo | | wasas
JAILYYLSININGY
::\n_m_o l 938N NOILYDINAWNO) ¥350 - /A anaavaH ywomian
80¢€ voe “1 ¥3ITIVLSNI 006
L0€ L.




US 9,326,028 B2

Sheet S of 7

Apr. 26,2016

U.S. Patent

d3131dnod
avoiNnmoda
NOILYWHIANOD

88¢

dv Old

|
|
|
_ 'Ol
[ar ol
_ Y¥'Old
08¢ _ WALSAS F9VHOLS _
/.A f43AY3S FHL WOY4 LINJLNOD
\ 34018 ¥AQ/dLS a10 31313d
| ¥8¢ | ¢8E

AY1dSIa \*
06¢ 8LE)

MHOMLIN OL NOILYWHIANOD F1LTTdINOD AVOINMOQT LNJLNQD _

@\m

LIN3LNOD 03d01S

\. IN3LINO

e I

0 034018 avOINMOd

P2€" M oL uanuIs INGINGD TWNDIS O~ (¢

e

| v9e

0l1yaITddY
N3ddiH
\©om [ JLVAILDY

yAQ/aLs YAQ/ALS | 1oe
@10 1 ¥3sn| |M3IN L H3aSNN

29

HASMOHE dam

30130

AV1dSIa | ¥3sN NOILYOINNAIWOO ¥3SN

‘ANOHd313L '9'3 '3DIA3C

/

80¢€

I d
v0e

Foml HITTVLSNI

0YOINMOCQ J04 AQY3d 91S ONILYIIANI TYNDIS

K@m

Nom\

4%
WILSAS IOVHOLS M:m
43AYIS INFLINOD W3LSAS
JAILVH1SININGY
AN3AVIH XHOMLAN

w® 00¢



US 9,326,028 B2

Sheet 6 of 7

Apr. 26,2016

U.S. Patent

I
| | | _
| | | OrOld | o
“ | _ | §OId
915 @10 S30V1d3d ANV 918 [ | .
| [l maN s¥3A3a ¥ITIVLSNI _ | O.V mv_H_
_ _ _ _ wr'Oold
_ _ _ 415 070 40 $83MAAY OvIW '9'F ‘YIIHLINIAI 81§ A0 ANY 'HINOLSNO
_ _ A 30 SSFQAY ONY IAVN "9’ HIHLLNGAI 35N ONIG[TIONI NOILVHHONI TWNDIS — / 268
96¢ v6e
_ _ _ %€ | WILSAS FOVHOLS _
I I _ (n RENYES FHLNOYS ININOD - g
_ _ _ /03018 ¥A@ALS 010 313130
| | v8¢ | z8¢
| | ! ol
_ 2 | YROMIIN OL NOLLYWNIINOD 3LT1WOO OVOTNMOU INILNOD | 0 m\ I
8¢
| I _ 0/¢ I ¢le |
_ > | / _
_ _ _ LN3INOD C340LS \Or LNILNOD GHOLS OYOTNMOT
| | PLE 0L 43AYIS INFINOD TYNDIS .ﬂ/ 0.
Q¥OINAOQ H04 AQV3X ELS ONILYOIGNI TYNDI !
_ vog _ AQV3 1S ONILYOIONI TVNDIS o, _ _
| _ _ I |
I | |
_ Q0§ | AWVALDY | 008 1 1
_ dAQ/aLS dAd/ELS [19g | 161
@10 1 ¥38N| [Man 1L ¥aSNN
_ _
_ bom_
_ sy | s omos e | wausis
‘ANOH43 3L '9'3 ‘30IA3a
301A3Q
A1t uasn | LNOILYINIWINOD ¥asN | SALVRLSININGY
ve vom | Nom\ AN3AVIH ¥HOMLIN
00¢
¥3TIVISNI
80€ 0g A S Y




US 9,326,028 B2

Sheet 7 of 7

Apr. 26,2016

U.S. Patent

_ _ _ av 9l _ 1ayr old
! _ vy Ol
_ _ _ I _
_ m [ 3SINTYd YAWOLSND OL 91S MAN ¥3AINAA -~

| £6¢
| _ _ | |
I _ _ MINOLSNO 0 SSTHAAY ANY FWYN "9 ‘HIIHILNICI ¥IHN ONIANTONI NOLLYINHOANI

_ TYNSIS ‘ISINTed ¥IWOLSND IHL OL G1S M3N FHL H0 A¥IAITIA TINAIHIS
_ L6€ _u_ 68¢ 18¢
_ | _ 98¢ | W3LSAS 3OVHOLS _
_ _ _ { /43AYIS FHL WOHH LNILNOD
| _ _ | mm GIOLS ¥NCALS CTOILTTHT 30
%

_ _ _ | |
_ /? | M4OMLIN OL NOILYWHIINOD FLITdNOD QYOINMOQ LNILNOD _ omm\ g
_ 8LE| _ o _ 2 |
_ B | i |
_ _ _ IN3LNOD 43d01S \cr LN3LNOD 0IHOLS QVOINMOA
_ _ rLE M 0L ¥3/3S INFLNOD WNOIS H/ 0.
_ vo _ QYOTINMOQ ¥04 AV 91S ONILYDIANI TYNOIS mo c I _

I
_ _ _ _ |
| 29 \4 +/ _ |
" \oom _ J1IVAILOY | 09§ ] 1
I dAQ/aLS dAD/ELS | 19g | v_.m\

d70 L ¥3sN| |M3AN L ¥3SNN
_ o0¢!
_ —
I HISMOHE 93M _ W3LSAS IOVHOLS Wrm NSLSAS
h gy f4FAYSES LNILNOD
39130 INOHdITAL 93 J0IA3A | | IAILVHLSININGY
AV14SIa | ¥3sN NOILVOINNIWNOD ¥3SN _ \
7 vom 206 AN3AVIH YHOML3IN
90¢ JOINY3S AY3AIN3A

cee 1 MATIVISNI

w 00¢




US 9,326,028 B2

1
METHODS AND APPARATUS FOR
UPGRADING SET TOP BOX DEVICES
WITHOUT THE LOSS OF STORED CONTENT

FIELD OF THE INVENTION

The present invention relates to methods and apparatus for
upgrading set top box devices, and, more particularly, to
methods and apparatus for supporting efficient upgrading of
STB (Set Top Box) PVR (Personal Video Recorder) devices
including, e.g., digital video recorders, without the loss of
user stored content.

BACKGROUND OF THE INVENTION

Set top boxes are used in the cable industry for interfacing
between the cable network and various customer premise
devices. For a number of years, set top boxes have been
mainly used for receiving television programming and/or
other content along with menu information and for providing
an interface through which a customer can access the avail-
able content. For example, cable set top boxes have been used
for a number of years to allow a cable service subscriber to
access video and/or other content available through the net-
work, e.g., with the content such as, for example, a television
program or movie, being displayed on a television set coupled
to the set top box. Older set top boxes supported relatively
limited upstream data communication with the amount of
available upstream bandwidth being used to support, e.g.,
communication of user pay-per-view content selections or
other user selections or requests.

While data storage devices are becoming relatively cheap,
until recently the high cost of storage devices encouraged the
use of centralized network storage to implement some video
recorder functions. Network based video recording devices,
which could be controlled and accessed by individual cable
subscribers are sometimes referred to as Network Personal
Video Recorders. In such systems, a cable subscriber
accesses video recording functionality through a set top box
with content being stored and retrieved from a network based
storage device. Older set top boxes are able to take advantage
of such systems since the upstream data rate required to
communicate information to the network headend where con-
tent storage and streaming functions are implemented tends
to be relatively minimal.

As the cost of storage devices, e.g., hard disks, have
dropped in price, customer premise based personal video
recorder devices have grown in popularity. Such devices offer
some advantages over network PVR devices including the
ability to immediately access content without concern for
network delays and/or network service interruptions due to,
e.g., weather or service outages.

PVR devices have grown in such popularity that many set
top boxes are now available with PVR capability built in
allowing, e.g., a cable service subscriber to record TV shows
and/or other content in a set top box located in their home. In
fact, many cable service subscribers now have multiple set
top boxes in their homes with PVR functionality.

Set top boxes with PVR capability provide the cable com-
pany the opportunity to charge a monthly service fee for the
added PVR capability. Thus, for example, rental of a set top
box with PVR functionality might cost a fixed amount above
rental of a set top box without PVR capability. Given the
potential revenue that can be generated by providing set top
box PVRs, cable and other service providers have been
encouraging subscribers to use an ever larger number of set
top box PVRs.
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As set top box PVR based use increases, the demand for
network based PVR functionality is likely to decrease over
time. Cable and other content providers who have deployed
network based PVRs are now confronted with an increasing
tendency towards STB based PVRs but still have a desire to
obtain commercial advantages through the use of the existing
network PVR capability in which they have already invested.

While STB based PVRs continue to grow in popularity,
cable companies are faced with another problem, i.e., main-
taining customer satisfaction as new STB PVR device capa-
bilities increase and/or customers decide to upgrade to High
Definition (HD) capable STB devices including HD STB
based PVRs.

As asubscriber uses his/her STB based PVR over time, the
subscriber’s video and/or other content stored on the STB
tends to grow often requiring an upgrade to a STB PVR with
greater internal storage capacity. Similarly, when a user
switches from a regular to an HD television there also tends to
be a need to upgrade significantly in terms of the STB PVR
storage capability given the vastly larger size of HD pro-
grams.

While upgrading, e.g., by replacing, STB PVRs often pro-
vides an opportunity to obtain greater revenue from increased
fees associated with premium HD service and/or increased
rental fees for a larger capacity STB PVR, cable companies
are confronted with the relatively costly task of sending a
service man out to replace the users STB PVR with a differ-
ent, e.g., newer one with greater storage capacity or function-
ality, as part of a STB upgrade process.

For subscriber’s concerned about maintaining their stored
content, installation may involve the time consuming task of
copying the subscriber’s content to a portable data storage
device and then copying it back to the replacement STB PVR.
As should be appreciated, the cost of the service technician’s
time for such a process can be considerable particularly in
cases where there is a large amount of stored content to be
copied from the old STB PVR and then recorded to the new
STB PVR.

In view of the above discussion, it should be appreciated
that there is a need for improved ways of upgrading STB
PVRs without the loss of a subscriber’s previously recorded
content. It would be desirable if one or more methods could be
developed which could reduce or eliminate the need for a
service technician’s involvement in the replacement process
which s performed as part ofa STB upgrade or at least reduce
or simplify the tasks performed by technician at the custom-
er’s premises.

SUMMARY OF THE INVENTION

Methods and apparatus for supporting efficient upgrading
of STB PVR devices including, e.g., STBs including digital
video recorders, without the loss of user stored content are
described. Various embodiments are described which reduce
the amount of time and/or operations performed by a service
technician as part of a STB upgrade process in which a STB
is upgraded through a replacement process. In some but not
all embodiments, the need to send a technician to a customer
premise to allow for the backup and storage of content on a
new set top box being provided as a replacement as part of an
upgrade process is eliminated entirely.

The methods and apparatus of the present invention take
advantage of a set top box’s ability to communicate data
upstream to a headend device, such as a network based video
recorder device.

In accordance with some embodiments, a service sub-
scriber contacts the service provider, e.g., an administrative
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system at a cable head end, and schedules an upgrade of a
STB PVR device with the STB upgrade to be achieved, e.g.,
through STB replacement. The new STB may include, for
example, greater storage capacity and/or functionality.

In some exemplary embodiments, in order to minimize the
amount of time a service technician needs to spend at the
customer premise where the STB PVR to be upgraded is
located, the administrative system in the headend of the com-
munications network, e.g., cable network, controls the STB to
be upgraded to upload the user stored content prior to the time
the scheduled upgrade is to occur, e.g., during the night
immediately preceding the day in which the STB is scheduled
to beupgraded. In some such embodiments, existing Network
PVR data storage capability is used to store the content being
uploaded from the subscribers STB. In at least one such
embodiment, by the time the service technician arrives to
upgrade the STB the subscriber stored content has already
been uploaded and stored, e.g., on a network storage device,
with information identifying the STB being upgraded, e.g.,
the STB serial number, MAC address and/or some other
unique STB identifier.

To complete the STB upgrade, in which an automatic
upload of content is performed from the STB to be replaced as
part of the upgrade, an installer replaces the old STB at the
customer premise with the replacement, e.g., new, STB
including PVR functionality, being provided as part of the
upgrade process. In some embodiments, the replacement
STB is preloaded before being installed at the customer
premise with the content previously uploaded to the network
storage device. In some such embodiments, the downloading
of the content is performed, e.g., at the installers premises or
at another location where replacement STBs are stored prior
to delivery to the customer premise. The downloading may be
done automatically under control of the headend with the
headend then providing information, e.g., in the form of a
label which can be printed, indicating the customer, customer
location at which the STB to be replaced is located and/or
STB to be replaced with the new STB with the downloaded
content. In other embodiments, the downloading is initiated
by the installer activating an installer application which is
normally hidden on the STB and entering information iden-
tifying the STB to be replaced which is then communicated to
the headend and network PVR to initiate the stored content
download.

To reduce the risk of a STB including content correspond-
ing to one subscriber being delivered and installed at another
subscriber’s customer premise, in some embodiments an
installer first replaces the old STB with the new STB at the
customer premises and then initiates a content downloaded
via the cable network. This may be done by, for example,
activating a hidden application on the STB and providing
information identifying the STB being replaced as part of the
upgrade process and/or customer information sufficient to
identify the content to be downloaded to the STB being
installed. When combined with the automatic uploading of
content prior to the service person’s arrival, this approach
avoids wasting the service person’s time while content is
uploaded while avoiding the risk of a STB PVR being deliv-
ered to a customer premise with another customer’s content
preloaded thereon.

In cases where the STB being replaced includes a high
speed modem, the installer may initiate the content upload
from the STB being replaced, wait for the upload to be com-
pleted and then trigger a download of the stored content from
the network storage device by sending a signal from the
replacement STB. While this approach may work satisfacto-
rily for devices with high speed modems and limited amounts

10

15

20

25

30

35

40

45

50

55

60

65

4

of storage, the automatic uploading of content may be pref-
erable in cases where a high speed modem is not present in the
old STB for sending content up to the network recording
device or where there is a large amount of content to be
uploaded.

In still another embodiment which eliminates the need for
a service person to visit the customer’s premise, a customer
schedules a STB upgrade by contacting the headend. An
administrative system then scheduled the upgrade, automati-
cally uploads the content from the STB to be replaced to a
network storage device, downloads the uploaded content to
the replacement STB being supplied as part of the upgrade
process and then generates a label for the replacement STB,
e.g., a shipping label or other label identifying the customer,
customer location and/or STB to be replaced. The adminis-
trative system may then schedule delivery, e.g., shipping via
an overnight or other delivery service responsible for picking
up and delivering the replacement STB to the customer. In
other embodiments, the STB is labeled and an installer or
other individual responsible for replacing the old STB with
the new labeled STB is allowed to pick up the new labeled
STB and then use it to replace the old STB.

In some embodiments, the administrative or shipper’s sys-
tem generates, e.g., prints, a return label to be used for return-
ing the STB being replaced in the upgrade process. In the case
where a delivery service is used to ship the new STB, after the
delivery service delivers the STB with the preloaded cus-
tomer content, the customer can replace the old STB with the
replacement STB. The old STB is then shipped back to the
service provider using the return label and, optionally, the box
used to deliver the replacement STB. In this manner, a cus-
tomer can be supplied with a replacement STB as part of an
upgrade process without the need for a service person actu-
ally visiting the customer’s house or other site where the STB
to be replaced is located.

Thus, in various embodiments, the methods of the present
invention take advantage of a network with a administrative
system and distributed servers, e.g., network PVRs and/or
content servers, for supporting user device upgrade.

The methods and apparatus of the invention may be used to
provide upgrade and content backup options to users with
different types of set top boxes, with different interfaces and/
or supporting different content transfer upload/download
rates. In some embodiments users may select an upgrade
method, e.g., service person implemented upgrade or self
upgrade, depending on their preference and/or willingness to
pay for a service person to visit their premises. Such infor-
mation may be communicated to the administrative system at
the time of the upgrade. In some embodiments the adminis-
trative system selects, e.g., automatically, between one or
more upgrade methods based on the customer input. In other
cases, a single upgrade method is supported. In still other
embodiments, the administrative system takes into consider-
ation the capabilities of the STB to be replaced, e.g., with
STBs upload rate being taken into consideration when deter-
mining how much time in advance to begin a content upload
and/or when determining that the service person may trigger
the upload from the customer’s premise, e.g., in the case
where the STB being replaced includes a high speed cable
modem.

Itshould be appreciated that all features need not be used or
included in all embodiments and that a wide variety of
upgrade methods are possible.

Various additional features and advantages of the present
invention are discussed in the detailed description which fol-
lows.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates an exemplary communications network
implemented in accordance with the present invention.

FIG. 2 illustrates an exemplary set top box which may be
used in the exemplary communications network of FIG. 1.

FIG. 3 is a more detailed illustration of an exemplary
network headend which can be used in the system shown in
FIG. 1.

FIG. 4, which comprises the combination of FIGS. 4A and
4B, illustrates the signaling and steps associated with one
exemplary method where an upgrade is performed at a sched-
uled time in accordance with the present invention.

FIG. 5, which comprises the combination of FIGS. 4A and
4C, illustrates the signaling and steps associated with another
exemplary method where an upgrade is performed in accor-
dance with the present invention.

FIG. 6, which comprises the combination of FIGS. 4A and
4D, illustrates the signaling and steps associated with still
another exemplary method where the user content is loaded
onto a replacement set top box and the new upgraded STB,
e.g., replacement device, is then delivered/shipped to the
customer in accordance with the present invention.

DETAILED DESCRIPTION

The present invention relates to methods and apparatus for
upgrading set top box devices, and, more particularly, to
methods and apparatus for supporting efficient upgrading of
STB (Set Top Box) PVR (Personal Video Recorder) devices
including, e.g., digital video recorders, without the loss of
user stored content, e.g. video and/or audio data, favorite
movies, shows etc. recorded by a user of the STB.

FIG. 1 illustrates an exemplary content delivery and distri-
bution system 100 supporting STB upgrades in accordance
with the invention. The system 100 also supports the provi-
sioning, selection, notification, communication, and billing
of content to customers in accordance with various embodi-
ments of the present invention. Exemplary system 100
includes a plurality of N regional service provider systems/
Network head ends including a region 1 service provider
system/Region 1 Network head end 302 and a region N ser-
vice provider system/Region N Network head end 303. Each
regional service provider system, e.g., region 1 service pro-
vider system 302, region N service provider system 303, has
a corresponding set of customer premises region 1 customer
premise 1 114, . . ., region 1 customer premise n 116, region
N customer premise 1 118, . . ., region N customer premise n
120 each of which may include one or more STBs with
content storage capability. System 100 also includes service
provider national infrastructure including a national content
server 110 with a corresponding national content storage 112.

Region 1 customer premise 1 114 includes a first set of
equipment, e.g. user 1 set top box (STB) 106. In some
embodiments, the STB 106 is coupled to a display device, e.g.
display 104, which could be an external television as is com-
monly the case. However, it should be appreciated that the
STB 106 can be integrated in a device which also includes the
display 104. The STB 106 may, and often does, include DVR
functionality and the storage of user selected content. Region
1 customer premise 1 114 also includes additional STBs and
displays, e.g. STB 106' and display 104'. The customer
premise may also include additional communications
devices, such as user 1 communication device 105, which
may be, e.g., a PC based device with a Web browser and/or a
telephone system. Customers in the system 100 have
accounts with the service provider which can be accessed via
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a Web browser contacting an administrative system 314, e.g.,
using communications device 105, situated at the same loca-
tion or a different location from the customer’s set top box.
Some users may use the web browser to access their accounts
to order an upgrade of their devices, e.g. upgrade of a set top
box to include enhanced features or increased recording capa-
bility. It is also possible to contact the administrative system
314 via an interface on the STB 106 and schedule a STB
upgrade.

Region 1 network head end 302 includes administrative
system 314 which is coupled to a customer database 132. The
customer database 132 is used to store customer account
information, e.g., name, address, STB identification informa-
tion, STB capability information, and information about
which services the customer subscribes to, what upgrades are
to be provided to the customer and when such upgrades, if
any, are scheduled to be performed. The network head end
302 further includes a content server/storage system 318, a
business management (BM) server 140, and an Accounting
management server (AMS) 144. In addition to the above said
elements, region 1 network head end 302 also includes a
plurality of various databases (e.g., region 1 customer data-
base 132 coupled to administrative system 314, business
management server database 142 coupled to business man-
agement (BM) server 140, and Accounting management
server (AMS) database 146 coupled to AMS server 144). The
various servers (318, 140, 144) are coupled together via a bus
152 over which they may interchange data and information.

Region 1 customer premise 1 114 is coupled to region 1
network head end 302 via a communications network 176,
e.g. acable network. Communications link 182 traversing the
service provider’s cable network 176 couples set top box 106
to the region 1 network head end’s bus 152. Similarly, region
1 customer premise n 116 is coupled to region 1 service
provider system/region 1 network head end bus 152 via link
184 which traverses service provider cable network 176.

Region N customer premise 1 118 is coupled to region N
network head end 303 via a communications link 186. Simi-
larly, region N customer premise n 120 is coupled to region N
network head end 303 via a communications link 188.

The network head ends 302, 303 of the different regions are
coupled together, e.g., via link 103. Each of the network head
ends (302, 303) are also coupled to the national content server
110 thereby allowing content to be passed between the net-
work headends and the national content server 110. Link 193
indicates that region N service provider system 104 is coupled
to national content server 110. The National content server
110 is coupled to National Content Storage 112, which stores
content which can be delivered nationally, via link 111.

National content server 110 is coupled to Region 1 Content
server/storage system 318 via link 197. Similarly national
content server 110 is coupled to a Content server of region N
network head end 303 via link 193. Various alternative inter-
connection topologies between the regional network head
end and a national service provider system infrastructure are
possible.

National content storage 112, typically has a greater stor-
age capacity than the storage capacity of an individual
regional content storage, e.g., region 1 Network storage
device 316. Network storage device 316 includes long/me-
dium term storage 320 and short term/temporary storage 322.
Short term/temporary storage 320 includes, e.g., content
uploaded from an old STB/DVR of a user who requested an
upgrade. Long/medium term storage 320 includes storage of
programs such as movies for which there is a high degree of
anticipated demand. Long/medium term storage 320
includes, e.g., content of recent releases, content of regional
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favorites, content of seasonal favorites, etc. Short term/tem-
porary storage 322 may include, in additional to content
uploaded in accordance with the device upload method of the
invention, storage of infrequently selected programs which
do normally reside in storage 320, e.g., a customer ordered
video on demand infrequently selected movie that has been
recently downloaded from national content storage 112.
Short term/temporarily storage 322 also includes storage of
time sensitive programs, e.g., a recent weather report, a recent
news report, etc. that tend to be deleted after a short period of
time. While short term storage 322 is used in some embodi-
ments to store content uploaded as part of a STB upgrade
process, any portion of the network storage device 316 can be
used to store the uploaded content.

The STB 106 in Region 1 customer premise 1 114 can
interact and communicate with the administrative system 314
in the region 1 network head end 302 through the communi-
cations network. In the exemplary system shown in FIG. 1,
the STB 106 in region 1 customer premise 1 interacts with the
administrative system 314 for supporting customer ordering
of services and/or content, reporting of status of ordered
services, and customer account management functions. Inter-
action between the STB 106 and the administrative system
314 enables the user of the STB 106 to, e.g. request a STB
upgrade, access other available services, place an order for
on-demand content etc. It should be appreciated that for
ordering a service a user is not restricted to place such an
order using the STB but rather the user may order a service
such as an upgrade using any one of a plurality of communi-
cations devices, e.g. through web browser by logging onto the
service provider’s website and/or the user may even directly
call up the service provider using a user communications
device 105, e.g. a telephone to schedule an upgrade.

National content server 110 processes requests for content
and accesses content from national content storage 112, e.g.,
forwarding requested content via link 197 to content server/
storage system 318, in the event when a user requests a
content which is not available locally to content server/stor-
age system 318. As shown the content server/storage system
318 includes a content server 317 which manages the network
storage device 316, e.g., controlling upload and storage of
content from an old STB/DVR of a user who ordered an
upgrade before replacement of the old STB/DVR of the user
with a new STB/DVR, and controlling restoration/delivery,
e.g., downloading, of the stored content from the regional
content storage to the new STB/DVR after installation of the
new STB/DVR. Other functions performed by content server
317 include deleting and/or not maintaining content accessi-
bility in response to a received command and/or a timer
expiration.

Among other things, the administrative system 314 is also
responsible for interacting with the user of the STB, e.g. the
STB 106, for scheduling an upgrade of the STB in response to
a user initiated upgrade request. In some embodiments the
administrative system 314 may be implemented as an auto-
mated voice response system. In some other embodiments,
the administrative system 314 is capable of supporting inter-
action directly with the customers, e.g. through telephone,
web browser, and through the features and functionality pro-
vided in the STB 106. Among other functions, the adminis-
trative system 314 is responsive to an upgrade request and
provides a user the opportunity to back up his/her data/con-
tent stored in the STB while the STB is upgraded. The admin-
istrative system 314 exchanges signaling and information
with the set top box user interface of the STB 106, as shown
by link 131.
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Business management server 140 processes billing infor-
mation corresponding to region 1 customers, e.g., updating
billing charge information in response to changes in the set
top box being supplied, video on demand purchases, and/or
other activity. Business management server 140 also pro-
cesses bill payment information, e.g., credit card transac-
tions, deductions from debit accounts, mail bills, and/or pro-
cesses discount and/or coupon information.

FIG. 2 illustrates an exemplary set top box (STB) 206
implemented in accordance with one exemplary embodi-
ment. The exemplary STB 206 may be used as any one of the
STB 106, 106' of the system shown in FIG. 1. As shown, the
STB 206 is coupled to a display device 204, e.g. a monitor
and/or a Television (TV). The STB 206 includes an Input/
Output (I/O) interface 208, a processor 212, a codec (Coder/
Decoder) 214, and a storage device, e.g. a memory 216
coupled together via a bus 210. The various elements of the
STB 206 can exchange data and information over the bus 210.
Via the /O interface 208, the STB 206 can exchange signals
and/or information with other devices such as the administra-
tive system 314 in the network head end 302 of region 1, via
the communications network 176. The 1/O interface supports
the receipt and/or transmission of content to/from different
servers, e.g., the content server 318 and/or national content
server 110 as represented by arrow 240 and may include, in
some cases, a cable modem allowing for high speed upload
and downloads of data. In addition to supporting the commu-
nication of content, /O interface 208 further supports the
communication of application and/or control signals between
the set top box 206 and other servers and sub-systems, e.g.
administrative system as represented by arrow 242. In some
embodiments, the 1/O interface 208 may also support the
exchange of P2P signaling, e.g. signaling between different
set top boxes. In the case of an old STB to be upgraded, the
STB /O interface 208 may not include a high speed cable
modem and may support only relatively low rate uplink sig-
naling and/or communication of content stored on the STB
206.

The processor 212, e.g., a CPU, executes routines 228
stored in the memory 216 and, under direction of the routines
228, controls the STB 206 to operate in accordance with the
invention. To control the STB 206, the processor 212 uses
information and/or routines including instructions stored in
memory 216. The Codec 214 is implemented as a module and
is capable of performing encoding and/or decoding opera-
tions on a digital data stream or signal.

The memory 216 includes a user interaction module 218,
application data 220, user device information 222, an optional
Peer to Peer (P2P) communications module 224, control
module 226, various routines 228, uplink channel resource
information 230, network information and hidden application
234. Routines 228 include communications routines and/or
set top box control routines.

The user interaction module 218 supports the interaction
between the user of the STB 206 and the network through the
STB 206 which facilitates interaction with the administrative
system 314 in the network head end 302. The user interaction
module 218, for example, controls presentation of a prompt to
the user of the STB 206, providing the user an opportunity to
signal that the user would like to utilize one or more of the
services offered by the service provider, e.g. upgrading the
STB/DVR.

Application data 220, e.g. video and/or audio data, can be
movies, songs, shows etc. that the user may have download
and/or otherwise stored on his set top box. It may include
content which is being temporarily stored as part of an on
demand content delivery session. In some cases the applica-
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tion data can be deleted under user control and/or portions of
the data will automatically be deleted as part of normal sys-
tem management, e.g., after it is displayed. The user device
information 222 may be, e.g. a user ID, Media Access Control
(MAC) address of the STB, etc. and or other information
stored in the set top box memory. In various embodiments, the
MAC address is used for routing content and/or control sig-
nals to/from the STB 206. Thus, in at least some embodi-
ments, the MAC address is used by the service provider to
uniquely identify different set top boxes belonging to differ-
ent users. The optional P2P communications module 224
includes routines and control instructions for enabling Peer to
Peer communications between the user set top box 206, one
or more STB’s, and in some embodiments the administrative
system 314 of FIG. 1.

The uplink channel resource information module 230
includes information regarding the uplink communications
channel assigned to the STB 206 for use in, e.g. uploading the
data to the network content server such as the content server/
storage system 318 of FIG. 1, for storage. For example, the
uplink channel resource information 230 may include infor-
mation regarding, e.g. a dedicated uplink channel for data
upload and/or time slots for which the STB 206 may upload
its content, is assigned uplink. Network resource information
232 includes information regarding the network which is
serving the user of STB 206 during a period of time. It is
possible that a regional service provider/network may not
offer some of the services requested by a user at certain time.
Insuch an event, the user may be served by a service provider/
network of different region, and the regional service provider/
network may update information regarding the different net-
work. The network resource information also includes
information regarding the services that are available to the
user of the STB 206, i.e. number of channels, on-demand
services etc.

The hidden application 234 may be implemented as a set of
instructions stored in the set top box 206 which can be trig-
gered by, e.g., a service professional oruser through a specific
set of operations. The hidden application 234 is not available
from the standard menus available to a user during ordinary
STB modes of operation. In some but not all embodiments,
when the STB 206 is installed, e.g. after an upgrade, the
installer, e.g. the user/customer himself or any other person
installing the STB device, invokes this hidden application so
that the device initiates and establishes contact with the net-
work and exchanges signaling and information with the net-
work. The signaling and information may include informa-
tion such as the MAC address of the STB, information
regarding the data rates that the newly installed STB can
support etc. Information on identifying a STB may also be
entered into the STB and communicated under control of the
hidden application to the network head end. In some embodi-
ments, the hidden application provides a security feature to
authenticate the hidden application. The security feature may
involve a requirement that the user enter a special code before
enabling or proceeding with operations supported by the hid-
den application. Activation of the hidden application may
involve entry of certain codes, service codes, user account
information, passwords, device identifiers, etc. whose knowl-
edge may be restricted to the authorized users and/or profes-
sion service personal.

FIG. 3 is a more detailed drawing of an exemplary sub-
system, a network head end 302, which may be used in the
communications network of FIG. 1. FIG. 3, illustrates the
network headend and the relationship of various elements of
the network headend in greater detail. The network head end
302 includes various elements which support and enable the
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service provider to perform an upgrade of a user device, e.g.
a STB with recording capability, in accordance with the vari-
ous embodiments of the present invention. The network hea-
dend 302 includes administrative system 314 and content
server/storage system 318, optionally coupled together by a
bus or network connection 161.

The administrative system 314 includes a memory 373, a
receiver and/or signal processing module 160, a printing
device 166, an I/O device 313, a processor 375 and an [/O
(input/output) interface 377 coupled together by a bus 371.

The memory 373 includes various stored information and
storage modules, e.g. such as the upgrade options information
310 which stores information regarding various available
upgrade and content backup options that are being offered by
the service provider. While interacting with a customer
(through STB and/or telephone, web browser etc.) the admin-
istrative system 314 uses the upgrade options information 310
to present available upgrade and content backup options to
the customer. The memory further includes a scheduling
module 311, an upgrade request database with user informa-
tion 312, and control/communications routines 315. The
scheduling module 311 stores information regarding the
scheduled date and time as to when a user set top box is to be
upgraded and, optionally, the time at which content is to be
uploaded from the old STB prior to the scheduled upgrade.
The administrative system 314 stores upgrade request infor-
mation including, for example, information identifying the
customer who requested the upgrade, the address of the cus-
tomer, the type of STB to be provided as a new STB as part of
the upgrade, information identifying the old STB to be
upgraded, and the scheduled date/time of the upgrade in a
upgrade request database 312. The memory 373 includes
control/communications routines 315 that: i) control the
operation of the administrative system in accordance with the
invention, ii) control the administrative system’s interaction
with the content server/storage system 318, and iii) imple-
ments the various communication protocols used by the
administrative system 314.

The administrative system 314 includes the receiver and/or
signal processing module 160 which is used for receiving and
processing signals from other devices (e.g. old and/or new set
top boxes). Received signals may be used to schedule an
upgrade, trigger uploading of content to the content sever 318
and/or initiate downloading of content to a new STB being
supplied as part of an upgrade operation. Thus, received sig-
nals may, as will be discussed further below, be used to initiate
downloading of stored content uploaded from an old set top
box to be upgraded. The receiver and/or signal processing
module 160 includes an identification module 162 for iden-
tifying the set top box being upgraded from information, e.g.,
a MAC address corresponding to the old STB, included in the
received signal, and a network interface 164 for receiving the
signal used to initiate a download of stored content to the new
set top box, via a communications network. A printing device
166, provided as part of the administrative system 314, is
used, in some but not necessarily all embodiments, for print-
ing shipping labels and return shipping labels to be used in
shipping a set top box.

The processor 375 controls the operation of various ele-
ments present in the administrative system 314 by executing
one or more of the stored control routines and/or modules
included in the memory 373, so that these elements operate in
accordance with the present invention. The I/O device 313
can be, e.g. akeypad, and may be used by, e.g., an operator for
entering some information and/or command in the system
314. Via the I/O interface 377, the administrative system 314
can receive and/or send messages, content, commands etc.
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The Content server/storage system 318 includes a network
storage device 316, a content server module 317, a memory
153, an I/O device 159, a processor 155 and an I/O interface
coupled together via a bus 151. The content server module
317, among other things, controls and manages the operation
of'the network storage device 316, e.g., controlling upload of
content, from an old STB/DVR of a user who ordered an
upgrade, to the network storage device 316 (prior to replacing
the old STB/DVR of the user with a new STB/DVR) and
controlling restoration/delivery of such stored content from
the network storage device to the new STB/DVR after instal-
lation of the new STB/DVR.

The network storage device 316 includes a short term stor-
age module 150, a long term data storage module 154, an
upload module 156 and a download module 158. The short
term data storage module 150 is used for storing video content
uploaded from the set top box to be upgraded (e.g., an old
STB). In some embodiments, this is done in response to, and
under direction of, the receiver/and or signal processing mod-
ule of the administrative system 314 or under direction of the
same or similar modules in the content server/storage system
318. A signal received by the system 318 to trigger uploading
may indicate that the content server is to initiate storage on the
network storage device 150. The data storage module 150
stores information identifying the set top box to be upgraded.
In some embodiments, the data storage module 150 also
stores the video content uploaded from an old set top box
which s scheduled to be upgraded. In some embodiments, the
upload module 156 is responsible for initiating an automatic
upload of stored video content from a set top box to be
upgraded to a network storage device prior to a scheduled
upgrade. The download module 158 is responsible for down-
loading the uploaded stored video content from the network
storage device 316 to a new set top box that has replaced or
will be used to replace the old set top box being upgraded.

In addition to the element already discussed, the content
server/storage system 318 includes memory 153. The
memory 153 includes control/communications routines 163
which control the operation of the content server/storage
system 318 in accordance with the invention and implements
the various communication protocols used by the system 318.
The processor 155 controls the operation of various elements
present in the content server/storage system 318 by executing
one or more of the stored control routines included in the
memory 153, so that these elements operate in accordance
with the present invention. The /O device 159 can be, e.g., a
keypad, which may be used by, e.g., an operator for entering
some information and/or command in the system 318. Via the
1/0 interface 157, the content server/storage system 314 can
receive and/or send messages, content, commands etc. The
1/0 interfaces 377 and 157 of the administrative system 314
and content server 318 may be coupled to one another and
various STBs via the cable communications network.

Various figures used to described the exemplary methods
of the present invention will now be discussed. At the top of
FIGS. 4A, 4B and 4C the various elements 300 of the system
100 which may participate in the signaling and establishment
associated with an exemplary STB upgrade session are
shown. The illustrated components 300 include network head
end 302, user 1 old STB/DVR 306, user 1 new STB/DVR
306', user 1 display device 308, user communication device
304, e.g. telephone, web browser etc., installer 301 which
may be the user himself or may be a service person who has
been assigned the task for performing installation of STB/
DVR by the service provider. Some of the elements which are
part of the network head end have been shown, e.g. adminis-
trative system 314 and a content server/storage system 318.

30

35

40

45

50

55

60

65

12

For the purpose of various examples discussed here, it will be
assumed that user 1 old STB/DVR 306 is the old STB which
user 1 is to be replaced as part of an upgrade operation, and
user 1 new STB/DVR 306' is the new STB with upgraded
features and/or increased storage capacity that replaces the
old STB/DVR. The signaling exchange between the STB’s
(e.g.user 1 old STB/DVR 306 or user 1 new STB/DVR 306")
and the network headend 302, may and in some cases does,
occur over the communications network 176, e.g. a cable
network, as shown in FIG. 1.

FIG. 4, which comprises the combination of FIGS. 4A and
4B, illustrates the steps and associated signaling used in one
exemplary embodiment where a customer wishes to upgrade
the set top box, a content upload is automatically initiated
prior to the scheduled replacement, and content is down-
loaded to the new STB in response to a signal from the new
STB. As is discussed below, in this particular example the
upgrade process is initiated by a request from the user of the
STB device, e.g. user of the old STB/DVR 306 but it should
be appreciated that the request could be sent from another
device such as the user communication device 304.

In the FIG. 4 example, in step 328, user 1, e.g., the user of
0ld STB/DVR 306 who wishes to upgradeto anew STB/DVR
with enhanced features, requests a STB upgrade which causes
the old STB/DVR 306 to send a request signal 332 to the
administrative scheduling system 314 in the network head
end 302. Alternatively, the request for an upgrade may be
made from the user communication device 304, e.g. a tele-
phone or web browser, as shown in processing step 330 which
may also generate a upgrade request signal 332. The upgrade
signal may be a signal sent from a WEB browser after the user
logs on to the service provider’s website to make an on-line
upgrade request. The request may include information iden-
tifying the user of old STB/DVR, e.g., the user account iden-
tifier, name and address of the user, and/or other information
such as the MAC address of the old STB DVR or some other
identifier used to identify the specific STB to be upgraded.
The upgrade request signal sent from the user 1 old STB/DVR
306 to the administrative scheduling system 314 is shown
using a signaling arrow 332. The request is received and
processed by the administrative scheduling system 314 in
step 334. While processing the request in step 334, the admin-
istrative system stores information identifying the set top box
to be upgraded on the storage system 318. In response to the
received request, the administrative scheduling system 314
exchanges signaling and information, indicated by arrow 336,
with the device, e.g., user communication device 304 or old
STB 306 from which the request is being made. Signals 336
may include information communicating the date and time
for the installation of the new STB, and options available for
uploading all or user selected portions of the content stored on
the old STB to be upgraded. For example, the information
may include options for the user that the content of STB/DVR
306 will be backed up, e.g. a night before installation of the
new STB/DVR 306' or between certain hours of the night
before the scheduled installation of the new STB/DVR. In
accordance with one exemplary embodiment of the present
invention, as shown in the example of FIG. 4, the user selects
an option where the installation of the new STB/DVR 306'
and restoration of the uploaded content is performed at the
customer premise, e.g. home of the user of STB/DVR. After
the signaling exchange between the administrative system
314 and the user of old STB/DVR 306 completes, then in step
339 the administrative system stores information indicating
when the STB 306 is scheduled to be upgraded.

Next, in step 340 the administrative system, now being
aware of the back up option selected by the user of old
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STB/DVR 306, sends a signal 342 to the content server/
storage system 318 to assign storage space for storing the
content of user 1 old STB/DVR 306 so that the network will
have a location to which stored content from old STB/DVR
306 can be uploaded. In step 344, the content server/storage
system 318 processes this request and assigns a storage space
in the network storage device 316 for backing up the content
from user 1 old STB/DVR 306. Following the assignment of
storage space for storing the content, the administrative sys-
tem in step 346, sends signal 348 to the old STB/DVR 306 to
initiate a content upload. Then, in step 350, the 0ld STB DVR
processes the received signal and in response, sends a signal
352 to indicating that a content upload is being performed by
STB 306 and communicating video content stored on the old
STB/DVR. The content server/storage system 318 receives
the signal and the uploaded content from the old STB/DVR in
step 353. In step 353 further processing takes place and the
content server/storage system 318 controls the storage of the
uploaded content to the network storage device 316. In step
354 the content server, after storing the content from old
STB/DVR along with STB and/or customer identification
information, sends a confirmation signal 356 to the adminis-
trative system confirming successful uploading of content
from the old STB/DVR 306.

The method continues from FIG. 4A to FIG. 4B. For the
purpose of this example, it is assumed that the new STB DVR
306' which will replace the old STB/DVR 306, is one of a
plurality of new STB DVR’s available to the installer from
which the installer can select. Thus new STB 306 may be any
one of a plurality of blank STB DVRs available to the
installer. In step 360 the installer, e.g. a service professional or
home owner, installs the new STB/DVR at customer premise,
initializes the new STB and activates a hidden application
used to download the content uploaded from the old STB. The
hidden application provides a security feature to confirm that
use of the hidden application is by an authorized individual. In
some but not necessarily all embodiments, the activation of
the hidden application may involve entry of certain codes, e.g.
user account information, passwords, device identifiers, etc.
provided to the authorized installer with entry of such a code
or other information being required to enable the hidden
application to download previously uploaded content. In step
362, the new STB DVR 306' processes this activation com-
mand and authenticates its use by an authorized user. In step
364, following activation of the hidden application, the newly
installed STB/DVR 306' sends a signal 368 indicating that the
new STB/DVR is now ready for download of the stored
content that belongs to the user of old STB/DVR 306. The
signal 368 signals the administrative system 314 to initiate
download of the stored content to the new STB. In some
embodiments, the signal 368 includes information identify-
ing the old STB and/or the new STB. The device identifier
may be, e.g., a MAC address of the old STB/DVR 306. In
such embodiments, the administrative system may use this
information to perform a look-up in the user database and
match the user information to restore the content belonging to
old STB/DVR 306, to the new STB/DVR 306' and/or other-
wise use the received information to identify the content to be
downloaded to the new STB. The administrative system
receives the signal 368 in step 369 and processes it. In
response to signal 368, the administrative system 314, in step
370, sends a signal 372 to the content server to cause the
content server to deliver the stored content, which was
uploaded from the old STB/DVR 306, to the new STB/DVR
306'. In step 374, the content server/storage system 318 pro-
cesses this request from the administrative system 314 and
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downloads the stored content previously uploaded from the
0ld STB/DVR 306, to the new STB/DVR 306' whichreplaced
the old set top box.

Next, in step 378 after the complete download of the stored
content, the new STB/DVR sends a confirmation signal 380
to the administrative system 314. Following the confirmation
of complete download from the new STB/DVR 306", in step
382 the administrative system 314 sends a signal 384 to the
content server/storage system 318 to trigger the deletion of
the stored content belonging to old STB/DVR 306 from the
network storage device 316. The content server/storage sys-
tem 318 receives and processes this signal in step 386 and in
response deletes the stored content. In some embodiments,
the new STB/DVR 306', upon complete download of content
from the network, may send a signal to the user display device
308 indicating completion of content download processes
from the content server. This occurs in step 386 wherein the
new STB/DVR 306' sends a display signal 388 to the user
display device 308, e.g. a T.V or a monitor. Upon the receipt
of the display signal 388, the user display device 308 may
display, e.g. a message showing “Download completed suc-
cessfully” or in some embodiments the display device may
show download progress as the new STB/DVR 306' down-
loads content from the network storage device 316.

FIG. 5, which comprises the combination of FIGS. 4A and
4C, illustrates the steps and associated signaling used in
another exemplary embodiment in accordance with the
present invention. The processing in FIG. 4A is the same as
previously described with regard to the FIG. 4 embodiment.
However, the steps in FIG. 4C are performed instead of the
steps of FIG. 4B. FIG. 4C includes several steps which are the
same or similar to the steps and associated signaling pre-
sented in FIG. 4B. Accordingly, such steps and associated
signaling will be identified in FIG. 4C using same reference
numbers as used in FIG. 4B. For the sake of brevity and to
avoid repetition, the steps and associated signaling shown in
FIG. 4A will not be discussed in detail again since the signal-
ing and steps have already been discussed in the example of
FIG. 4 in detail.

In the FIG. 5 example, downloading of content is per-
formed prior to delivery of the replacement STB to the cus-
tomer’s premises, ¢.g. home of the user of STB/DVR. The
installer may perform the steps needed to download the stored
content from the network to the new STB DVR at his/her
premises and then just deliver the new STB/DVR to the user.
The user and/or the installer may then just plug in the new
STB/DVR at the customer premise in place of the old STB
and activate it for use by customer. Using such a backup
option, the installer may save a significant amount of time as
compared to embodiments where the installer has to wait at
the customer’s premises for content to be download to the
new STB. This can save additional overhead to the service
provider who has to pay extra charges to installers for work-
ing offsite. Further, the customers i.e. the users may also save
a lot of their time which they might have to spend, if they
decide to perform installation by themselves, in downloading
the content belonging to their old STB/DVR from the net-
work.

As discussed above, a distinguishing aspect of the example
of FIG. 5 is that the activation of the new STB/DVR 306' and
restoration of old STB/DVR content may not be performed at
customer premise. Rather the installer e.g. a person assigned
the task of installing and/or activating STB/DVR’s for a num-
ber of customers by the service provider, may perform major-
ity of essential operations on the new STB/DVR before deliv-
ering it to the customer. FIG. 4C shows various steps and
associated signaling, many of which are the same or similar to
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the steps and signaling presented in FIG. 4B. In step 360, the
installer activates the hidden application on the new STB,
e.g., while the new STB is located at the installer’s premises.
The signaling associated with this step is shown using arrow
361. Once the hidden application is activated, the new STB/
DVR 306' prepares itself for the download of content from the
network. In step 364, the new STB/DVR 306' signals the
network administrative system that it is ready for content
download as indicated by arrow 368. The signal may include
information about the new STB/DVR 306', e.g. new STB/
DVR identifier. In step 370, in response to signal 368, the
administrative system 314, sends a signal 372 to the content
server to send the stored content which was uploaded by the
old STB/DVR 306, to the new STB/DVR 306'. It should be
appreciated that during this period of time, the network
administrative system is aware that the stored content belong-
ing to old STB/DVR 306 is being sent to the new STB/DVR
306'. The installer may or may not be aware of what content
and whose content will be downloaded to the new STB/DVR
306'. In step 374, the content server/storage system 318 pro-
cesses the request from the administrative system 314 and
sends the stored content belonging to the old STB/DVR 306
to the new STB/DVR 306' as shown using arrow 376.

Upon the completion of download of the content, in step
378 the new STB/DVR 306' sends a signal 380 to the network
administrative system 314 confirming the complete down-
load of the stored content belonging to old STB/DVR 306.
Following the confirmation of complete download from the
new STB/DVR 306, in step 382 the administrative system
314 sends a signal 384 to the content server/storage system
318 to delete the stored content belonging to old STB/DVR
306 from the network storage device 316. The content server/
storage system receives and processes this signal in step 386
and in response deletes the stored content. In step 392, the
network administrative system 314 sends a signal as repre-
sented by arrow 394, to the installer 301. The signal 394
includes information identifying the user, e.g., customer to
which the new STB is to be delivered, e.g. name and address
of the user, device identifier, e.g. MAC address of the old
STB/DVR 306, etc. This information, as represented by the
signal 394, may be communicated from the network admin-
istrative system 314 to the installer 301 over a cable network,
through telephone, paging, E-mail etc. In step 396, the
installer 301 using information communicated in signal 392,
prints a label including customer identification and/or deliv-
ery information and delivers the new STB/DVR 306' to the
identified customer premises. In some embodiments, the
installer 301 may install and activate the new STB/DVR 306’
at the customer premise. In other embodiments, the installer
301 may just deliver the new STB/DVR 306' to the customer
address. The user may decide to perform installation by him-
self/herself.

Alternatively, in some embodiments, it may be desired that
the need of an installer visiting the customer premise is
removed altogether. As can be appreciated, after the down-
load of the stored content from the old set top box, to the new
set top box by the administrative system, it is not necessary
that an installer needs to personally go to the customer
premise and replace the old set top box with the new upgraded
set top box. Rather, this can be completely avoided, thus
saving additional time and cost to both, through the use of a
delivery service. Such an embodiment is illustrated using the
example of FIG. 6.

FIG. 6, which comprises the combination of FIGS. 4A and
4D, illustrates the signaling and steps associated with such an
exemplary embodiment where the uploaded content is loaded
onto the new upgraded STB and the new upgraded STB is
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then delivered/shipped to the customer for installation by the
customer. Thus, any need for an installer visit to the customer
premise is obviated.

FIG. 4D includes several steps which are the same or
similar to the steps and associated signaling presented in FIG.
4C. Accordingly, such steps and associated signaling will be
identified in FIG. 4D using same reference numbers as used in
FIG. 4C. Furthermore for the sake of brevity and to avoid
repetition, various steps and associated signaling shown in
FIGS. 4A and 4C will not be discussed in detail again since
the signaling and steps have already been discussed in detail
in the example of FIG. 5 in detail. The administrative system
314 may make provisions to automatically upload the content
from the old set top box (old STB/DVR) and then download
the stored content back from the network to the new STB/
DVR either at any location within the network headend 302,
e.g. place where new STB/DVR systems are stored or tested,
or at the installer premises. Once the new STB/DVR is ready
with all the stored content, the administrative system then
schedules the delivery of the new STB/DVR to the customer
location. This may be done by automatically sending delivery
signal to a delivery service, e.g., electronically, over the Inter-
net or other network connection.

A distinguishing aspect of the example of FIG. 6 is the
additional processing done at the administrative system end
in order to ship the new STB/DVR to the customer after the
restoration of the old STB/DVR stored content. Various steps
and associated signaling involved in FIG. 4D which are com-
mon to FIG. 4D and FIG. 4C have already been discussed in
earlier example, i.e. the example of FIG. 5 (for example, here
steps 360 to step 386, and the signaling associated with all the
steps involved, is common in FIGS. 4C and 4D). Following
step 386, the administrative system prints a shipping label for
the new set top box, so that it can be delivered to the customer
through a delivery service. As shown in FIG. 4D, in step 387
processing is done in order to generate shipping labels for the
new set top box (new STB/DVR 306'). Also generated is a
return shipping label to be used for return shipment of the old
set top box (old STB/DVR 306) which is to be replaced.
Printing device 166 included in the administrative system is
used for this purpose. The return shipping labels are printed
and included along with the new set top box which is sched-
uled to be delivered to the customer so that the customer can
easily ship back the old set top box, to the service provider.
The administrative system 314 may decide to schedule the
delivery of the new set top box to the customer location using
a standard delivery service and/or mailing service. For this
purpose, the administrative system sends a signal 389 to the
installer/delivery service 333. The signal 389 includes infor-
mation identifying the user of the new STB/DVR e.g. name
and address of the customer etc. This information contained
in the signal 389, may be communicated from the network
administrative system 314 to the installer/delivery service
333 by any of a variety of communications techniques, e.g.
over a cable network, through telephone, paging, E-mail etc.
In step 393, the administrative system finalizes and sends the
shipment to the customer through the delivery service. In
some embodiments, alternatively, the administrative system
314 may engage an installer to schedule the delivery and
provide the installer enough information, e.g. customer name
and address etc., which is needed to deliver/ship the new set
top box to the customer.

While described in the context of a video on demand sys-
tem, it should be appreciated that the methods and apparatus
of'the present invention are not limited to the delivery of video
content and can be used to support delivery of audio content
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and/or other types of information content which may be
requested by an IP based CPE device.

In various embodiments system elements described herein
are implemented using one or more modules which are used
to perform the steps corresponding to one or more methods of
the present invention, for example, presenting the user with
available content information, receiving a user input indicat-
ing a content request, estimating delivery time information,
selecting a source for content, controlling the copying of
content between servers, Each step may be performed by one
or more different software instructions executed by a com-
puter processor, e.g., a central processing unit (CPU).

At least one system implemented in accordance with the
present invention includes a means for implementing each of
the various steps which are part of the methods of the present
invention. Each means may be, e.g., an instruction, processor,
hardware circuit and/or combination of elements used to
implement a described step.

Many of the above described methods or method steps can
be implemented using machine, e.g., computer, executable
instructions, such as software, included in a machine, e.g.,
computer, readable medium used to control a machine, e.g.,
general purpose computer with or without additional hard-
ware, to implement all or portions of the above described
methods, e.g., in one or more nodes. The machine readable
medium may be, e.g., a memory device, e.g., RAM, floppy
disk, etc. Accordingly, among other things, the present inven-
tion is directed to a machine-readable medium including
machine executable instructions for causing a machine, e.g.,
processor and associated hardware, to perform one or more of
the steps of the above-described method(s).

Numerous additional embodiments, within the scope of the
present invention, will be apparent to those of ordinary skill in
the art in view of the above description and the claims which
follow.

What is claimed is:

1. A method of performing a set top box upgrade for a
customer, the method comprising:

storing content backup information indicating content

backup options which are offered by a service provider;
receiving a request for a set top box to be upgraded;
making a backup decision based on an upload rate sup-
ported by the set top box to be upgraded;

storing information indicating when the set top box is

scheduled to be upgraded;

prior to the scheduled upgrade, automatically initiating an

upload of stored video content from the set top box to be
upgraded to a network storage device;
storing information identifying the set top box to be
upgraded on said network storage device in addition to
video content uploaded from said set top box;

receiving a signal used to initiate a download of stored
content, uploaded from said set top box to be upgraded,
to said second set top box; and

downloading the uploaded stored video content from the

network storage device to a second set top box, said
second set top box being used to replace said set top box
to be upgraded.

2. The method of claim 1,

wherein making a backup decision based on an upload rate

includes:

determining how much time in advance of set top box

replacement to begin a content upload.

3. The method of claim 1, wherein making a backup deci-
sion includes deciding from a plurality of backup options
what backup option to offer to the user of the set top box based
on the content transfer rate supported by the set top box, one
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of said plurality of backup options including uploading of
content prior to arrival of a service person at a customer
premise where the set top box is located and another one of
said plurality of backup options including allowing the ser-
vice person to trigger, from the customers premise, the upload
of content from the set top box to be upgraded.

4. The method of claim 2, wherein said signal used to
initiate a download of stored content to the second set top box
includes information identifying the set top box to be
upgraded, said information identifying the set top box being
a MAC address.

5. The method of claim 3, wherein said signal used to
initiate a download of stored content is communicated over a
cable network from said second set top box.

6. The method of claim 3, further comprising,

prior to said signal used to initiate a download of stored

content being received:

activating a hidden application on said second set top box;

and

entering into said second set top box said information

identifying the set top box to be upgraded.

7. The method of claim 6, wherein said hidden application
is an installer application on said set top box to be upgraded.

8. The method of claim 1, further comprising: generating a
label corresponding to the second set top box including infor-
mation identifying the customer premise at which the set top
box to be upgraded is located.

9. The method of claim 8, further comprising:

initiating delivery of said second set top box to the cus-

tomer premise at which the set top box to be upgraded is
located.

10. The method of claim 9, further comprising:

printing a return shipping label to be used in shipping the

set top box to be upgraded; and

including the printed return label with the second set top

box when it is shipped to the customer premise at which
the set top box to be upgraded is located.

11. The method of claim 9, wherein initiating delivery of
the second set top box includes scheduling delivery of the set
top box with a delivery service.

12. The method of claim 9, wherein initiating delivery of
the second set top box includes scheduling an installer to
deliver and install the second set top box.

13. A system for use in upgrading a set top box, the system
comprising:

memory for storing information indicating when the set top

box is scheduled to be upgraded and content backup
information indicating content backup options which
are offered by a service provider; and

a processor configured to:

receive a request for the set top box to be upgraded;

make a backup decision based on an upload rate supported

by the set top box to be upgraded;
automatically initiate an upload of stored video content
from the set top box to be upgraded to a network storage
device prior to the scheduled upgrade, said network
storage device including a data storage device including
information identifying the set top box to be upgraded
and video content uploaded from said set top box;

receive and process a signal used to initiate a download of
stored content, uploaded from said set top box to be
upgraded, to said second set top box; and

download the uploaded stored video content from the net-

work storage device to a second set top box, said second
set top box being used to replace said set top box to be
upgraded.



US 9,326,028 B2

19

14. The system of claim 13,

wherein said processor is further configured to determine
how much time in advance of set top box replacement to
begin a content upload as part of being configured to
make a backup decision based on an upload rate.

15. The system of claim 13, wherein said signal used to
initiate a download of stored content to the second set top box
is received via a network interface via a communications
network, said signal used to initiate a download of stored
content to the second set top box; and

wherein said processor is further configured to identify the

set top box to be upgraded from information included in
the received signal.

16. The system of claim 13, wherein said processor is
further configured, as part of being configured to make a
backup decision, to make a decision from a plurality of
backup options what backup option to offer to the user of the
set top box based on the content transfer rate supported by the
set top box, one of said plurality of backup options including
uploading of content prior to arrival of a service person at a
customer premise where the set top box is located and another
one of said plurality of backup options including allowing the
service person to trigger, from the customers premise, the
upload of content from the set top box to be upgraded.

17. The system of claim 15, wherein said signal used to
initiate a download of stored content is communicated over a
cable network from said second set top box.

18. A method of performing a set top box upgrade for a
customer using a communications network, the method com-
prising:

storing content backup information indicating content

backup options which are offered by a service provider;
receiving a request for a set top box to be upgraded;
making a backup decision based on an upload rate sup-
ported by the set top box to be upgraded;
receiving from the set top box to be upgraded, a signal used
to initiate storage, on a network storage device, of video
content stored on said set top box;

storing video content uploaded from the set top box to be

upgraded on a network storage device;

receiving from a second set top box, a signal used to initiate

a download of stored content uploaded from said set top
box to be upgraded; and

downloading the uploaded stored video content from the

network storage device to said second set top box, said
second set top box replacing, in said communications
network, said set top box to be upgraded.

19. The method of claim 18,

wherein making a backup decision based on an upload rate

includes:

determining how much time in advance of set top box

replacement to begin a content upload.

20. The method of claim 18, wherein receiving a signal
used to initiate a download of stored content to the second set
top box includes receiving, from said second set top box,
information identifying the set top box to be upgraded.

21. The method of claim 20, wherein said information
identifying the set top box to be upgraded is a MAC address.

22. The method of claim 18, wherein said making a backup
decision includes deciding from a plurality of backup options
what backup option to offer to the user of the set top box based
on the content transfer rate supported by the set top box, one
of said plurality of backup options including uploading of
content prior to arrival of a service person at a customer
premise where the set top box is located and another one of
said plurality of backup options including allowing the ser-
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vice person to trigger, from the customers premise, the upload

of content from the set top box to be upgraded; and
wherein said signal used to initiate a download of stored

content is communicated over a cable network from said
5 second set top box.

23. The method of claim 20, further comprising,

prior to said signal used to initiate a download of stored
content being received:

activating a hidden application on said second set top box;
and

entering into said second set top box said information
identifying the set top box to be upgraded.

24. The method of claim 23, wherein said hidden applica-
tion is an installer application on said set top box to be
upgraded.

25. A system for use in upgrading a set top box, the system
comprising:

memory for storing content backup information indicating
content backup options which are offered by a service
provider;

a receiver configured to receive a request for a set top box
to be upgraded and signals from set top boxes including
a first signal used to initiate storage, on a network stor-
age device, of video content stored on the set top box to
be upgraded, and a second signal used to initiate a down-
load of content stored on said network storage device;

a processor configured to control the system to make a
backup decision based on an upload rate supported by
the set top box to be upgraded;

a data storage device configured to store on said network
storage device, in response to receipt of said first signal
by said receiver, video content uploaded from the set top
box to be upgraded; and

wherein said processor is further configured to control the
system to download the uploaded stored video content
from the network storage device to the second set top
box in response to said second signal.

26. The system of claim 25, further comprising said net-

work storage device, said network storage device including:
memory including information identifying the set top box
to be upgraded and video content uploaded from said set

top box.

27. The system of claim 26,

wherein said receiver includes an network interface for
receiving said signals from a cable network; and

wherein said processor is further configured to determine
how much time in advance of set top box replacement to
begin a content upload as part of being configured to
make a backup decision based on an upload rate.

28. The system of claim 25, wherein said processor is
further configured, as part of being configured to control the
system to make a backup decision, to make a decision from a
plurality of backup options what backup option to offer to the
user of the set top box based on the content transfer rate
supported by the set top box, one of said plurality of backup
options including uploading of content prior to arrival of a
service person at a customer premise where the set top box is
located and another one of said plurality of backup options
including allowing the service person to trigger, from the
customers premise, the upload of content from the set top box
to be upgraded.

29. The system of claim 27, wherein said signal used to
initiate a download of stored content is communicated over
the cable network from said second set top box.
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